Hormonal regulation of cyclic AMP-dependent protein kinase in cultured ovarian granulosa cells. Effects of follicle-stimulating hormone and gonadotropin-releasing hormone.
The hormonal regulation of cAMP-dependent protein kinase was examined in granulosa cells from diethylstilbestrol-implanted immature rats. Follicle-stimulating hormone (FSH) increased the number of available cAMP-binding sites in a dose- and time-dependent manner, with a maximum 4-6-fold increase at 50-100 ng/ml between 6 and 48 h of culture after a transient decrease in available sites during the first 6 h. The potent gonadotropin-releasing hormone (GnRH) agonist [D - Ala6]des - Gly10 - GnRH - N - ethylamide (GnRHa) reduced the FSH-induced increase in cAMP-binding sites by approximately 50% at 24 and 48 h of culture. Photoaffinity labeling with 8-azido-[32P] cAMP revealed the existence of one major cAMP-binding protein (Mr = 55,000 +/- 400) which appeared to be the regulatory (R) subunit of type II cAMP-dependent protein kinase. While FSH induced a 5-10-fold increase in the labeling of R II both in vivo and in vitro, GnRHa reduced the amount of R II induced by FSH in granulosa cells cultured for 48 h. The large increase in R II subunit was not accompanied by a corresponding increase in protein kinase activity, which was only enhanced by 50% after 48 h of culture with FSH. Fractionation of granulosa cell cytosol from FSH-treated ovaries on DEAE-cellulose showed a single peak of cAMP-dependent phosphokinase activity with the elution properties of a type II protein kinase. However, the peak of cAMP binding activity (eluted at 0.20 M KCl) was not coincident with the protein kinase activity. FSH transiently stimulated cAMP-dependent protein kinase activity during the first 10-30 min of culture. GnRHa impaired the FSH-induced early increase in protein kinase activity, causing a delay in activation until 60 min. These findings suggest that a large dose- and time-dependent increase in the content of cAMP-binding sites may be a major factor in cAMP-mediated differentiation of granulosa cells. The inhibitory effect of GnRHa on both FSH-induced protein kinase activation during the first minutes of culture and on FSH-induced R II synthesis during the subsequent 48 h of culture could be crucial events in the prevention of granulosa cell maturation by GnRH agonists.